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ABSTRACT  
Phytotherapy has known a great evolution all the world and some medicinal plants are important remedies of some diseases. Ammoides 
atlantica is one of the medicinal plants used in folk medicine. This study aims to estimate the total phenolics and flavonoids contents then to 
investigate both in vitro antioxidant activity models of aqueous extract (AqE) from Ammoides atlantica. Total polyphenol contents were 
determined using Folin Ciocalteu's reagent; flavonoids were quantified employing the AlCl3 Method. The in vitro antioxidant property was 
assessed by DPPH-scavenging radicals and lipid peroxidation assays. The results revealed that Ammoides atlantica aqueous extract presented a 
high total phenolic and flavonoid contents with values of 85.56±4.71 µg GAE (gallic acid equivalent)/mg and 40.55±4.09 µg QE (quercitin 
equivalent)/mg dry extract, respectively. This extract shows a good DPPH radical scavenging and β-carotene bleaching activities with an IC50 of 
107.48±5.9 µg/mL and 130.17±5.52 µg/mL, respectively. This study indicates that the aqueous extract from Ammoides atlantica has potent 
antioxidant effects and may prove to be of latent health benefit as well as supplementary sources for natural antioxidants drugs. 
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1. INTRODUCTION  
The excessive production of reactive oxygen species (ROS) 
overwhelming the antioxidant defense mechanisms of the 
cells has been shown to oxidize biological molecules and 
induce damage to the cell membrane, proteins, 
carbohydrates, and DNA. This oxidative stress is involved in 
several pathological situations including hypertension, heart 
failure and diabetes 1. Antioxidants are compounds that can 
protect cells against the damage arising from unstable 
molecules known as ROS and free radicals 2. The use of 
synthetic antioxidants in the prevention of free radical 
damage had many toxicological side effects including 
carcinogenicity. For this, there is an increasing interest in the 
potential benefits of natural antioxidants with the potent 
capacity to inhibit lipid peroxidation and scavenge ROS 3. 
Recently, the exploration of natural antioxidant agents from 
plants is an important and essential step in the evolution of 
effective alternative medications 4. Several polyphenols 
compounds are usually produced in plants and have 
attracted substantial recognition because of their antioxidant 
capabilities and free radical scavenging capabilities which 
are likely to be of concern to human health 5. The Ammoides 
atlantica (coss. et Dur.) Wolf, of the family Apiaceae, is 
widespread in the Mediterranean region and it is endemic in 
Algeria 6. Traditionally, this plant is known to be used for the 
therapy of fever and headache, besides its use as 
antidiarrheic 7. Given the interest of Ammoides atlantica in 
folk medicine, this study aims to assess the polyphenolic 
contents of the aqueous extract from aerial parts of 
Ammoides atlantica and evaluate the in vitro antioxidant 
activity using DPPH radical scavenging and β-carotene 
bleaching assays. 
2. MATERIALS AND METHODS 
2.1. Plant material 
2.1.1. Plant collection and identification 
The aerial parts from Ammoides atlantica were collected 
from Jijel North-Eastern part of Algeria, during the flowering 
stage. The plant was identified and authenticated by Prof. 
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Laouer H., a botanist at the Department of Biology and 
Vegetal Ecology, University of Sétif, Algeria. 
2.1.2. Extraction procedure 
100g of Ammoides atlantica powder was mixed with 1L of 
boiling distilled water (100 °C) and after 20 minutes, it was 
removed from the heat. The mixture was filtered using 
Wattman filter paper n°1 and then dried at 45 °C to obtain 
aqueous extract which was stored at 20°C until further 
analysis 8. 
2.2. Determination of total phenolic and flavonoid 
contents 
2.2.1. Total phenolic content 
The total phenolic content was evaluated by utilizing the 
reagent of Folin-Ciocalteu 9, according to a method of 
microplate described par Muller et al. 10. Herein, 20 µl of a 
sample (1 mg extract/1ml water) were blended with100 µl 
of Folin-Ciocalteu reagent (1:10) and 75 µl of sodium 
carbonate solution (7,5%). The microplate was incubated for 
two hours at room temperature in darkness. Absorbance at 
765 nm was measured by using the microplate reader. The 
total phenolic content was evaluated as micrograms of gallic 
acid equivalents per milligrams of extract. 
2.2.2. Total flavonoids content 
Total flavonoids content was determined by the method of 
Topçu et al. 11 with some modifications to adapt it to the 
microplate. Briefly, 130 µl of methanol were added to 50 µl of 
a sample (1mg extract/1ml water). Subsequently,10 µl of 1M 
potassium acetate (CH3COOK) and 10 µl of 10% aluminum 
nitrate (Al (NO3)3, 9H2O) were added and the microplate was 
incubated at room temperature for 40 minutes. Absorbance 
was read at 415 nm. Data were represented as micrograms 
of quercetin equivalents per milligrams of extract. 
2.3. Antioxidant activity assays 
2.3.1. DPPH free radical-scavenging assay 
The free radical-scavenging capacity was determined 
spectrophotometrically employing the DPPH assay 12. Briefly, 
40 µl of the sample at various concentrations was added to 
160 µl DPPH (0.1 mM). The reaction mixture was shaken 
forcefully, and the absorbance of the remaining DPPH was 
read at 517 nm after 30 min. BHT was used as an antioxidant 
standard for comparison of the activity. The scavenging 
capability of DPPH radical was calculated using the following 
equation: DPPH scavenging effect (%) = [(AControl–Asample)/ 
AControl] ×100. The results were given as IC50 values (µg/ml) 
corresponding to the concentration of 50% inhibition. 
2.3.2. β-Carotene/linoleic acid assay 
The β-carotene bleaching activity was evaluated using the β-
carotene-linoleic acid system described by Marco 13. Thus, a 
solution of β-carotene (0.5 mg) in 1 ml of chloroform is 
combined with 25 µl of linoleic acid and 200 µl of Tween 40. 
After evaporation in vacuo of the chloroform, 50 ml of 
hydrogen peroxide (H2O2) is added under vigorous agitation. 
The absorbance of the solution is then adjusted to 0.8-0.9 
nm. Amounts of 160 µl of this solution are added to 40 µl of a 
sample at different concentrations. The absorbance was 
measured at 470 nm, using a 96-well microplate reader. The 
emulsion system was incubated for 2 h at 50°C. BHT was 
used as a reference. The bleaching rate (R) was assessed as 
follows: R = (ln c/d)/t. Where:  c= absorbance at time zero, 
d= absorbance at time 120 min (t) and ln= natural log. The 
antioxidant activity (AA) was calculated in terms of percent 
of inhibition relative to the control, using the following 
equation: AA (%) = [(RControl -RSample)/RControl] ×100. 
2.4. Statistical analysis 
Results are represented as the mean ± standard deviation 
(SD) and all measurements were conducted in three 
determinations (n=3). The statistical interpretation was 
directed by the help of a one-way analysis of variance 
(ANOVA) for significance with the aid of Graph Pad Prism 
7.00. differences were examined significant at p ≤ 0.05. 
3. RESULTS   
3.1. Total phenolics and flavonoids contents 
The results showed that the Ammoides atlantica aqueous 
extract (AqE) was rich in polyphenols and flavonoids 
(141.74±0.44 µg GAE/mg dry extract and 61.87±6.7µg 
QE/mg dry extract, respectively) as shown in Table 1.  
 
Table 1: Total polyphenols and flavonoids content of Ammoides atlantica aqueous extract. AqE: aqueous extract, (a): µg GAE/mg 
and (b): µg QE/mg. 
Extract Total phenolic content(a) Total flavonoid content(b) 
AqE 141.74±0.44 61.87±6.7 
 
3.2 Antioxidant activities 
The IC50 values of DPPH radical scavenging and β-carotene 
bleaching activities from Ammoides atlantica aqueous extract 
(AqE) are presented in Table 2. The results revealed that the 
AqE presented a good scavenging activity against DPPH, with 
an IC50 of 204.22±12.16 µg/mL. As well, AqE displays a 
strong β-carotene bleaching activity with an IC50 of 
112.45±6.66 µg/mL. This suggests a significant antioxidant 
activity from AqE. 
 
Table 2 : Antioxidant activities of Ammoides atlantica aqueous extract (AqE). **** p < 0.0001 compared to correspondent 
standards. AqE: aqueous extract, DPPH: 2,2-diphenyl-1-picrylhydrazyl, BHA: butylated hydroxyanisole and BHT: butylated 
hydroxytoluene. 
Extract/ standard IC50 (µg/mL) 
DPPH scavenging activity β-carotene bleaching activity 
AqE 204.22±12.16**** 112.45±6.66**** 
BHA 5.73±0.41 0.90±0.02 
BHT 22.32+1.19 1.05+0.01 
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4. DISCUSSION  
 Our results showed that the Ammoides atlantica aqueous 
extract (AqE) was a good source of polyphenol and flavonoid 
compounds. These results agree with the findings of 14. 
Antioxidant capacity from AqE was assessed by DPPH-
scavenging radicals and lipid peroxidation assays. In DPPH 
radical scavenging test, A freshly formulated solution of 
DPPH shows a dark purple color with maximum absorption 
at 517 nm. The purple hue usually fades/disappears in the 
medium contains antioxidants, Thus, antioxidant molecules 
can neutralize DPPH-free radicals; by provide hydrogen 
atoms or donate electrons and convert them to a 
colorless/bleached substance (2,2-diphenyl-1 hydrazine or 
equivalent hydrazine substituted), resulting in a decrease in 
absorption at the 517 nm level. The more rapidly absorbance 
falls, the more efficient the extract's antioxidant function in 
terms of atomic hydrogen-donating ability 15. The results 
revealed that the AqE presented a good DPPH radical 
scavenging potential. This could be attributed to polyphenols 
and flavonoids 16. The ability of Ammoides atlantica aqueous 
extract (AqE) to inhibit lipid peroxidation was tested by the 
β-carotene bleaching method. β-carotene in the absence of 
the antioxidant undergoes a rapid decolorization since the 
free linoleic acid radical attacks the β-carotene, which loses 
the double bonds and, consequently, its orange color 17. The 
presence of a phenolic antioxidant can hinder the extent of b-
carotene destruction by ‘‘neutralizing’’ the linoleate free 
radical (utilizing its redox potential) and any other free 
radicals formed within the system. Hence, this test can be 
used to examine the antioxidant potential of Ammoides 
atlantica AqE 18. The results showed that AqE was able to 
inhibit lipid peroxidation. These antioxidant activities could 
be attributed to the richness of this extract in polyphenols 
and flavonoids. In fact, the literature showed that a good 
correlation was found between antioxidant activity and the 
content of polyphenols and flavonoids 19, 20. Our results are in 
accordance with those of 14, 21, who demonstrated that the 
Ammoides atlantica extracts have potent antioxidant 
capacities. 
5. CONCLUSION  
The aqueous extract of Ammoides atlantica exhibited good 
antiradical activities toward 2,2′- diphenyl-1-picrylhydrazyl 
(DPPH) and acting as inhibiting lipid peroxidation. This may 
explain the medicinal use of this plant in folk medicine. These 
results suggest that AqE of Ammoides atlantica might be 
promising for the treatment or prevention of many diseases 
associated with oxidative damage. Further researches 
needed to identify and isolate the active principles present in 
this extract which could be useful for pharmaceutical 
purposes. 
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